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Occurs due to an alterations of a protein called dystrophin that helps keep muscle cells intact
Symptoms:
● Frequent falls
● Difficulty rising from a lying or sitting position
● Trouble running and jumping
● Waddling gait
● Walking on the toes
● Large calf muscles
● Muscle pain and stiffness
● Learning disabilities
● Delayed growth
● Becker muscular 
Treatment:
No cure, so treatment focuses on quality of life. Steroids can be used to slow muscle loss. Advances in cardiac and 
respiratory care have lengthen life expectancy significantly (teens to early thirties).
Input: Primarily dystrophin, and other proteins and minerals associated with the musclar systems.
Output: The output is healthy, strong muscle cells that don’t atrophy, leading to muscular dystrophy-Duchenne.
1.
Timmy:
Mommy, watch me go 
down the slide!
Mother:
I’m watching while 
you go down the slide!
2.
Timmy:
Mom come help me! 
I hurt my leg!
Mother:
I’m coming! Hold on!
4.
Timmy:
Mom, I can’t get up! 
My whole body is stiff 
and I am in pain!
Mother:
We are going to see a 
doctor! Has one of 
your legs always been 




Hello Timmy! How are 
you? The results from 
your blood test came 
back and it shows 
high levels of kinase 
in your blood. This 
tells us that you have 
DMD. It is a muscular 
disease which is 
caused by the 




Am I going to be ok?
Mother:
This is insane? How is 
very healthy so how is 
he sick?
Mother:
Is there anything we 
can do to treat the 
disease?
Timmy:I am very 
scared! Is there 
anything else I can do?
Doctor:
Timmy can take 
steroid shots to help 
slow the muscle loss, 
but there isn’t any cure 
yet. Shots are the only 




Don’t worry. It won’t 
hurt.







Low calcium intake and levels for prolonged periods of time may result in the development of 
osteoporosis.
Symptoms:
● Bone fracture 
● Decreased height
● Back pain
● May be asymptomatic
● Inability to bend body
Treatment:
Dietary calcium supplements and physical activity are often recommended for patients with 
osteoporosis. Bisphosphonates are commonly the first step in treatment.
Inputs: Minerals and nutrients, for bone structure, primarily calcium
Output: Dense, strong bone tissue, along with supple muscle and conective tissues.
Justine:















I’ve always had low 
levels of calcium, and I 
take supplements to 
stay healthy, but I 
forgot them ar home. 
I’m pretty sure I have a 
disease called 
osteoporosis because 
of my low calcium 
levels and that’s why I 
broke my leg.
Anjur’s automobile 
speeds away, taking 
Justine to the hospital 
due to his urgent need 






I heard from a couple 
ambulance officers that 
you, Justine, have  a 
severe calcium 
deficiency, which’s led 
to osteoporosis. I 
believe that’s why your 
leg broke, the bone 
inside is very brittle.
Justine:
Yeah, I can’t believe I 
forgot my supplements!
Dcotor Robert:
Because you have a 
mineral deficiency, I’m 
going to prescribe you 
the calcium 
supplements you 
forgot at home, as well 
as biphosphonates, 
which will keep your 
body from breaking 
down bone.
Justine:
Oh, ok thanks! Can I 
get my cast now?
Doctor Robert:
Sigh… Yeah, sure kid.
End
